The reorientation transition of the magnetization of ferromagnetic films is studied on a microscopic basis within Heisenberg spin models. Analytic expressions for the temperature dependent anisotropy are derived from which it is seen that the reduced magnetization in the film surface at finite temperatures plays a crucial role for this transition. Detailed phase diagrams in the temperature-thickness plane are calculated.
The direction of the magnetization of thin ferromagnetic films depends on various anisotropic energy contributions like surface anisotropy fields, dipole interaction, and eventually anisotropy fields in the inner layers. These competing effects may lead to a film thickness and temperature driven spin reorientation transition (SRT) from an out-of-plane ordered state at low temperatures to an in-plane ordered state at higher temperatures at appropriate chosen film thicknesses. Experimentally, this transition has been studied in detail for various ultra-thin magnetic films [1, 2, 3] . Recently, it was found by Farle et al. [4] that ultra-thin Ni-films grown on Cu(001) show an opposite behavior: the magnetization is oriented inplane for low temperatures and perpendicular at high temperatures.
It has been shown by various authors that the mechanism responsible for the temperature driven transition can be understood within the framework of statistical spin models. While Moschel et al. [5] showed that the temperature dependence of the SRT is well described qualitatively within a quantum mechanical mean field approach, most other authors focused on classical spin models. Results obtained by extended Monte Carlo simulations [6, 7] as well as mean field calculations of classical Heisenberg models [8, 9, 10] , although different in detail, agree in the sense that a temperature driven SRT is obtained. Very recently, the perturbative approach [9, 10] has been extended to itinerant systems [11] . Note, however, that due to an unsufficient treatment of the spin-orbit induced anisotropy in this work no SRT is possible for mono-and bilayers in disagreement with the above mentioned theories and with experiments.
While the SRT from a out-of-plane state at low temperatures to an in-plane state at high temperature is found to be due to a competition of a positive surface anisotropy and the dipole interaction the interesting new result for ultra-thin Ni-films is argued [4] to have its origin in a stress-induced uniaxial anisotropy energy in the inner layers with its easy axis perpendicular to the film. This anisotropy is in competition with the dipole interaction and a negative surface anisotropy. Theory confirms this picture [9, 10] .
In this paper a systematic investigation of the parameter and thickness (1) is handled in a molecular-field approximation, the reader is referred to [10] for further details. In the following we assume translational invariance within the layers and furthermore that the magnetization is homogeneous inside the film and only deviates at the surfaces, which is justified by numerical simulations [10] . Therefore we can set hs i i = hs i if s i is a spin in a volume layer ( = v) or in a surface layer ( = s). Now we must distinguish two cases: Table 1 : Numerical constants z and for sc(001) and fcc(001) lattices.
A perturbation theory to the mean field Hamiltonian can be applied considering the terms proportional to ! and D as small perturbations which is justified in view of the smallness of these parameters [9, 10] . In this framework we derived an analytical expression for the total anisotropy K(T) of the system which is defined as the difference of the free energies of the in-plane state and the out-of-plane state. K(T) depends on temperature only through the absolute value of the subsystem magnetizations we find a normal SRT from perpendicular to in-plane magnetization with increasing temperature and film thickness (solid lines in figure   1 ).
If D v is large, we find a reversed SRT from in-plane to perpendicular magnetization with increasing temperature and film thickness (dashed lines in figure 1 ).
In the intermediate range we obtain a third type of SRT where the magnetization switches from perpendicular to in-plane direction with increasing temperature, but with decreasing film thickness. (dashdotted lines in figure 1 ).
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